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mm^] mmm 

mmco^m) mnit-m^mm. f^^it-m^:^^. ^.ttj^^^yny 
^jt - > jc J: o T V X ^ -r -5 # ^ , 

# U 3 #^ ^ S Ht-^ffc^go 

m^^m 2 ] ¥:icy n ^ ^ ti^it«#ic|fe# bTHi-^iiC >^n ^y ^ 

x'X^yl^-^CD^'^r (a i , a i~) ( i l± 1 JSAJiCDiE® Milt) ®tfJ*^e> — 

^Sl^S®*ra6lJ^tf«y h^-^S:. lufB^^^aiC^ »J^^$tlfcv:^^^/^• 
^ - > IC J; -q T V X ^ ^ S # a , 

[0*^3 ] ^y ^ S:-§^;^^tifeit«#tC'fife#bTBiP#35:>^n ^y ^ 

^^A^D«b^i*^nfct>fco*:tl±^t5(©v:^^'A^->i:^cDtf^y hM^® 
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{c J: o T -7 ;^ ^ -r s ^ m , 
^3®Hif#fb^g„ 

2 ffil£#¥ 11-3057513 
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iK(Z)vx^/N°^->®^r (a, a~) vm^-^n^^T-n^^nn-t^m-^mi 

/>^T (a, a~) 3&^, ^^^•rL,t)S5^T';&V^r il$:#Mi:-r<5^*J® lSB«®Bt^ 
m*^5:H (x) H^mV. mm-TT.^ ei(DJ\^y^m^n (a) *^0<H (a) 

< n ^m&t^ n ^^mhi-t^m^m 1 mmcDm^^mmo 

2] nlf>y ^y h^Jx® 1 (Z)tf h ©iSc^ra^f/N ^ > ^* 

m*S:H (x) ^^^b. tafHv:^^ a®7\^ >y«J^H (a) ii, talBv::^^ 
a(Z)lf hM^a~(D/\^ >^M»H (a"~) TiX2^mi:$> 

[»*^ 1 3 ] Bir# V e>ti^llW#ic«^# bT¥:ic:/n ^y ^ 

A^->i:-e®l^^y hM^®v;^>^/N°^->®^^T (a . , a ^~") ( i 1 



11-3057513 
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•7;^^A^->(3D#KT (a ^ , a .~) ( i li IJgtJKDiECD^tfc) ® Itl*^ — 
iC^^-t S ^-^^gT' o T , 

VX^yl^-XJD^/^T (a . , a .~) ( i 1 JeA-tOiE®Mi5t) ®tfi*^ ^ — 

J; o T v X 1^ -r h , 
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^1 3lB«<Z)m#^go 

'^r (a ., a .~) tiK 'Z-'fh^m^'^^^y'^^iL^^mit^m^^i ^mm 

M*^$:H (x) il^^b, lafHv:^^^ a(Z)A$ >^*M^^H (a) *^ 0<H (a 

M*^5:H (x) i:^»L/. ttffBVX^ a >^fi^^H (a) i:, ttfSBv;^^^ 

a®tr^y hM^a~<Z)7N^ >^*M*^H (a") (Z)M«)j?fi*f^it*^, n/27|^ft"rfe 

3|a«®«#^So 

-ry.^ 7^9~Z/(D^^r (a ., a ( i 1 i^A_h®iE®Mifi[) (D^t(^^ — 

^S:, Bt^it^^f e)^lc^>i5fi.lcS^-r-&X7^^y:/i:> 

^ ^ S ti V X ^7 /^• ^ - > J: o T V X ^ f <5 ^ 7=- >y ^ > 

VX^A°^->®#/>^r (a^^, a ( i 1 jeilJi®iE(Z)MfS[) ©cfiA^e) — 

B&-^^b$:t?e»«{c^>^Aic^f^'r-5:j«.7^^y:;^i:, 
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v:;^^A*3?->cD#^T (a ^ , a ."") (i lilJe^_fccDiE<Z)^10t) Otf*^?)— 

^ $ ti ;t V X ^ A ^ - > { c J: o T V X -r S X 7^ >^ i: , 
-5 ^ y >^ i: b 3 -r S Bip#>fb;^ ^„ 

::^15^/^•^->^CJ:oTVX^■r<5X7^^y^h, tagBBiP#:35:;{)>P>Bff|Bv:^^ a (Dm 

S:^fei:-t-5^W*7tliBi?W®v%'r*i*>l?^m^ti-g>rh$:#^iit-'5M#^2 6 

>$:fflV^T, BufH^l ®7^-^^gl::^7^^y-/®A:d$:ifrlBig^$tifcvx^A^ 
->{cj:oT"TX^f<5X7^»y talHvxiJ^$tifc7=-iJ?^g|:^^^y :/(^ffi 

^S:n-5 3i:$:#^i:i-SM:*t^2 7|a«©Pt#'fb^^o 
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my^'ry^t.t=.ii\f^y h^^icffi^-r-5;^7^^y :/®v^Tti35)^T'feS ^ i: 

> ^ ic L V X ^ ti :t ^ - ic L T tuia^^ - ^5? ^il X ^ ^y ^ ® ^fia $: 

(a^, a .~) $>e>*^C«)^*?)btl}t@^(Z)V>^^ 
^y hjK^(Z)VX^ A^-XD'^T (a ., a -e^fife^tlS Zl $:#M^l■r 

(a . , a - "~) ^2.•rL%^^T'3&V^- fcS:#m^-r<5«#^2 5Sa« 

[»^^3 5] nlf ^y S:g<Dlf h x <Z) 1 (Z) ^5/ VOW^^^-^ ^ 
M»$:H (x) il^glL, talH-v'X a >i^M«^H (a) A^O<H (a) 

<nS:tSM'r-2>:ii:S:#Mi:-r-5W#]S2 5 |B«®B|f#fb:&^o 

[W^^3 6] nbf ^y h^RODtf ^y h3^Jx(Z) 1 ©fcT^y h <Z)t5[§:a^i-/N ^ > t?' 
M«>^$:H (x) il^^b, t&fBv>?>iJ^ aCOA^ >^m*H (a) ItflB^X^J^ 

8 ffiSE#^ 11-3057513 
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^7.^ n^-ya^^^y (a^, a ( i li i J6;jiOiE®^l5t) ©tfj^^^— 
^ ^ S ti V X ^ A ^ - > J: o T V :^ ^ -r -5 :^ 5^ ^ , 

miH^tit=.^y^^j^^-yKj:^x^y.^-t^:7.^y:ft.. 

[®*3^3 9] m-^-^^n y^^^xhnr=.mmmiz^^}^x^:^c-:fuy^ 
izm.m-t^m^:^mx$>'DX. 

y'>^.^7\°^->®#'<T (a., a ( i 1 J&^±<Z)iE<Z)Mllt) (Dtpi)^^ — 

^ S ti :t V ^ A - > J: o T V :^ f S X 5^ ^y ^ i: , 
■r ^ 7^ ^y ^ L r i: 5: #IS & 
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*^3 imm<D^^ismo 

>^i:*^, m^mWsMm. ^tS[w$:^ht- J:r)f^i!tw$:&t 
•t'5mm*^^ilS^^®v^■rtl*^7?«fi^$^^S:lt$:#IS^[t■tSM^^3 8fH«® 

[m#«4 3] |rfia^-^^ilx^^y:/li, i^'^y hAti#Alcffl^-rs^ 
■tSM*^3 9 fB^CDBt-^-fbT^^o 

i:^<^lf hiSS^VX^/N'^-X^^'^T (a , a ( i 1 Jgi^_h(^iE 

, MS2'r>5.^$*i:ttrrlS7=-^^mx^^yy®m:d*^e>itffavx^' a ^(Dmm^ 

ttfl25^-:5?^g|X5^^y y(Z)A:^S:'v'Xi' a i ~lc J; o T v;^ f 
y^vzfU. talHvxi^$tifcM5^-^^ilx-5^^y :/<Z)ai:t;*^e>^v:^^ a i~® 
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taSam (Dmm::^'r^y^iif$Z <Dmn7.7-v:f<D-l3^. ^^Vc.^nomz'^ 

^^3 9mm<D^^:^mo 

A^Jr-XDKT (a^, a . ~) T-feS r i: Sr^lSil-TSW* 
^3 7Sa«<?)m#^^So 

(a - , a . ~) igx-rb%S^T-«lV>3i:$:#^^-r-5»^^3 7Sa« 

*$:H (x) ilMmi^. ItrlHV^^.^ a©/N^ >yS»H (a) *^0<H (a) < 

i^$:H (x) H^mV, fffSB-r;?.^ a©/N^ >^M*H (a) il. §tfS2VX^a 
<D}^y hRm.ai~<0/\^y^m^H (a~) (DUCO^fSMlit*^, n/27^^T'feS 
ri:$:#|g![i:t-S^*«3 7iB«(Z)^#^^o 

tifc n > If - ^ oTtg^^n AfBlft^^T'^ o T, 
^©If ^y h;g:«(Z)-rx^^7A°^5f->®#^T (a ^ , a ( i 1 J^Ji®iE(Z) 

I3>tfn-^IC. Bt#:fi:$:mi7t- Stale, Bt#:iCA^^ttffBvx^ a 
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zi t SriNF^h Aiai»^<*:c 

VX^/A'^-XD^'^T (a ^ , a .~) (ilil^^_h®iE®lP|!S[) <^)^t^*^e> — 
- > ic cl; o T V ^7 -r <g> ^ m , 

(a, a~) feb*^C«?)^*?)e>tlfeS^®v;?.^7N°^->i:^<Z)lf h 
BMoy-^T.^ ^^^-yoy^r (a, a~") 

5 osa«®Bt-^fb^go 

(a. a~) ig:vrb%Sjm-e^V%r i:^#litt'r€>|f#^5 OtH^OPt 

«*L$:H (x) il^glL, BufB'v'X^ a®A^>yM*^H (a) *^0<H (a) 

[ffi^^S 4 ] n fcr»y h:R©bf y b^Jx® 1 ®l^^y h G)fJC$::g^-t>'N ^ 
M*^$:H (x) ^^ggb, talBvx^ a«)/N^ ^^^Mi^H (a) i:, tcflSv;^^ 
a ®tr^y hjSSa~®7N$ >^M*H (a~) <D^(DmM^fi^> n/25^p-e^ 
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[0 0 0 1] 

^mm-:fu^y^m^^m^^r=.m^^tmm. m^mm. mmt^m. m^^m. ^ 

[0 0 0 2] 

DES (Data Encryption Standard) ii, 3g^£, S=bj£|glCM ^tlT V\eSJSe 

^yn^y i^BiP-^T'fey, #^HS51-108701 #j£#JC^^jCiH«$ tlT V^So 
[0 0 0 3] 

[0 0 04] 

^^i?^^lC-3V>Tli. liCM, E.Biham and A.Shamir, Differential C 
ryptana lysis of DES- like Cryptosystems, Journal of CRYPTOLOGY, Vol.4, Nu 
mber 1,1991 iZ. «SJgfi?MSSJCO V^T «> jtS^, "DES m^(Dmmmm 

(I ) " , m^Hmm-^^^Vy^-f SCIS93-3C, 1 9 9 3 lCSa«$ 

[0 0 0 5] 

^^t3tMM:^^t.VXDP A (Differential Power Analysis ) A^Ji^^tlT 
v>Sc DPA li^-^®^-5tr^y hic^e bT?i^m:d<Z)MM i\^y h 0(Dt^<D 

iE^I^^^II^rff e)#^*^DPA T'feSo 
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[0 0 0 6] 
[0 0 0 7] 

(D^-'$im^^mm^^^mM-ir^ziii^ji<. dpa iz^^mm^mmK-t^m-^ 

[0 0 0 8] 
[0 0 0 9] 

^f->i:^©tf »y h^KSOVX^A^-XD^'^r (a ^ , a ( i 1 JS^ 

[0 0 10] 
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^7^'^->i:-ea)lf hM^(Z)VXi5'7\°^->®^'>?r (a ^ , a ( i 

■rstfftc, Bir#:iC3b^?jttfiB-r::^^ a®^W$:|^56'rsx^»y^i:$::R«iLj^:3i: 

[0011] 

y\°5?->i:^<Dlf hMKCOVX^' A3r->®^^T (a ^ , a ^ ( i li 1 

laic, 5p:^*^^MIBvxi^ a(D0#$:li5afe-r<2>X5^^yyii$::R^iLfc:ii:$:#IS 
[00 12] 

>^^A^->(Z)#^r (a^, a ( i « 1 W_h(DiE®MiS:) (Z)tf;«)>^-'^ 

rL-^lc, RiP#:jicS:m:^J-rstrflc, Ht-^jtA^^taSSv:;^^ a®j^#$:li?*$-&S 
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[0 0 13] 
[0 0 14] 

mm(Dmmmm] 

[0 0 15] 

SI tt2|s:^^*^^M$ti^. mmtr)vzivxj^DEs (Dm^^B-tmT:&v. 

[0 0 16] 

[0 0 17] 
[0 0 18] 

0 2ttHi{C3^-t®BSilc5®#M>^n^y^0T'$)-g>„ ^KfS: i 7«^SEi i 

. mmmmmmis. s^i4, ^mp i 513 j:nmi&mmmmi e nxm^^ 
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4xSo 

[0 0 19] 

q&M32l^»y bOD7^-^f S:l£:^KaE 1 1 J; y 48lf y MCjfe:^ ^<Dm^^ 

mmmmmmi 3icm:^jf mmm^mmi sit. «se i i<Dw,jjiL. mi^ 

3 ica^-tsii®^(D=ff S:ii^-rSo s3{c^-rsii®^©fT#^iiJ:*^e> 
0, 1, 2, snum^^. ^kK^^)(D4:\^y h^2mmii^rjtvr^m^X'mo:> 
^^^m^-t^. ^J##=b£»^e> 0, 1, 2. 3, -1 ^mum-^^o m^it 

. S 1 (DKi3^ 0 110 11 IL^^H. fT#-^tiO 1 t-«i*5t). S3 jCfeV\T, 
J:*^^ 2#a®f?i:^e„ 7jklC, 3«J##ttO 1 1 0 1 •r^tst. 1 3 (fe*^&14 

#@®^J) ^(Z)T'^(Z)jBli5 t^cSo ts&oT S 1 (Dai:^Jttz:(Z)2ji^3^i?^S 0 

loiii^&So ®3 sil(Z)m:tf$:^f h^j-e^^i/fe*^ — laictt, o 
is^^ 6 3 ^T'©A:^jlc>tffS:Lfc^i: L/T«^Sti-5<. ^a)m:fj^M-^b}fe32 

[0 0 2 0] 

[0 0 2 1 ] 
[0 0 2 2] 
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E2 6icm:^"r5c i£:^ME 2 6(Dm:dtt, ^ffiKH&S^2 7 ^c^v^T^£:*:^ 
K i i:S^fifi6«HiafD*'5^?t)ti. x>f ^y^^SWl 2tcffi:d-r<&o x>f'y^SWl2 

, 7.>( v^sm Z\t. v^-^f $:OWJ-:$^i^b, Rij O^-^lCli, -5=- ^5:1 

[0 0 2 3] 

H-e^U. -rJ&t)-^ S^2 9 liDES ©Sl—SSlCMDS-tSo 
[0 0 2 4] 

>5.-r ^y^SWl 2*^ ^-^SrOMJC^a^lI^l/:^©-^, M3 4 a-e^-r^SSr^f 

J£:*:^«E S:^rofcM^®S ^CDA:^JlcMlS-r-& 6lf h (E (a) ) }L<DWf^ 
mmMm^n^^. -e®^^S:Sl|2 9{cffi:t;-rSo S|g2 9^c^^r^T^i, *fJcSi- 
SS^®5^--/;i/#»^f?:btifcSg*;«)^, S^fa6^i&af0 3 3 a^cm:^7$tlSo 

[0 0 2 5] 

#^flfi«l5iBrS^tI 3 3 a^CfeV^T^i. VX^ alC^gP 3 0(D^SRMP"^$:f?ofc 

i^ii-efesp"^( a) (Dif^yh^i. s^2 9®ai:^Ji:o#ff^fiS!rlSra^*^^?*)tl, 

[0 0 2 6] 

a$:fTe)c f^fct., f^f(fie?j^sfp 3 2 b tt, ^fifi«n&sfn2 7®**^. -^t. 

^ a~ic*£:^«SE $:^fofc^^<5DS ^(Z)A:^Jtc^fS:i--5 If V iKDm^m^m 

[0 0 2 7] 

3 3 b li. v:;^^a~tc^@p (3 0) (D^mmp'^^n^r^m 

^X'$>^P~^ (a~) (^s||©m:^JJcMtS:-r-5 4 fcf^y hi:, sm29<Dmi:ii(D 
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[0 0 2 8] 

3SI^I^c^?oT^i^e>^v^o ^^;&e>ii, ±m'^ :^ ^izj^^^-^ common -ox 

VNTt;, S^2 9^JDAm;^JttiJg$tlTV^;&V^^«), S ^®^a.S®?i^«:^J®^ 
M 5: M V N ^ ti ^ oTIgli*^ ■& ^ -e S o 

[0 0 2 9] 

-77.^ ai^m^X. 04 a)^ll>^n^y 3 4 a S:tf#bife^|gliJeAT®M 
y-e&So VX^}^ a$:(0 110 1111 1100 1010 Oil 

0 1100 1100 0 0 1 1 ) h-r-So Jfe:*:feSEii0 6 ic^-r^*e^$ 
tL-5o H6®^^c^v^T, #^fli_t:*^b S 1, S2, - S 8 ^©A:dlc>y-/;S-r<5 

A:^J®||3 2, 1, 2, 3, 4, , 5tf^yMc:&So t^^oT, a *'!J:S3© 

moy^^. s i«)A:fj{c^^B:t--5i^»y hvxi^ ( a ) ( i o i i o i ) h^&S 

^/ h*^^m3 2lf vy h*T'lC*fjS-rSo (l^f 2ff Btt^i^bTVNS) „ # 

6 tr^y hJC^Sc S 1 lC#fS:-r<5tf ^y httMP<^A:d®^l > 2, 3 

, A\f:v Vi-^o^x. •?-n^tiP©m;d©^9, 17, 2 3, \ \f:v V\z.n^-^ 
So s 1 (3Dffi:^jtc>lfi;S:-rsvx^tiP~ ^ (a) ■T'^*)^, P®m**'^a lo&s 
{B^®T, "T>^.^a©m9, 17, 2 3, 3 1tr^yh*^P~^ (a) i:;&So 
oT, S 1 (5Daj:^JlC?y-^S:t- S-ex^li ( l O O l ) tJ&oT, 'v'X^ a*'? 

Jifa®^-^. s \a^Ki2\zn^'^^\^v V^T.^'S. (a) « (101101) , 
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s 1 (DmiJi^Mjd^^^y^y h^7.^p~ ^ (a) (1 0 0 1) iiJ&So mmz. 

±iav>?. ^ a <Dm^. AiJ*^ (000000, 000001, •- 111111) 
[0 0 3 0] 

^*Si3 4 afej;tJJ3 4 hX^-t^^MzfU^yi^aymiJlt. «SP 3 O^C^V^T 
tfvy ^gp 3 0®m:*ji:(DS^fifi6!;ilra?D$:^f c)o #fi&6!H&Sfii 2 

[0 0 3 1 ] 

0 5 a^CfeV^T, ^jSC (6 4 If^y h) ^r^&JiB^g I P4 1 a j: U o 
feSSI^tt, :&{B!I3 2lf^)/ hi:^fi!l3 2lf^y hi:^-5o #ff&fi?r^S5ftl4 

4ali, ^fi!l3 2 If >y h®^-^i:, >^-r 5^ S W 2 1 (Z)m:^J^<Z)#fi66^iiafO 

sr^So :i®i^B6«n&ssi4 4 a(Dmi]it. mi m(Dmmm(DAij(D&m3 2tf 

4 (Dmt! t<Dmmmmmm^M^. mmmmmnQ^ 3 a«, #fi&e<nia^D4 2 a 
(Dmi]t. p.>f v^sYf2 2(Dm:f:ii<Dmmmmm^^ni.^. 

[0 0 3 2] 

:!:®#ffi6«f^S5ftI4 3 a(Dm:hit. mim.(Dmmm.<7)Ai3<0:^m3 2 If-; hi: 
^•5o 05alCi3VNT, S^ffi6^iiafP®ttRlC<}: »J 4 2 a h 4 3 a ©iRi^ 

[0 0 3 3] 

0 5 b^C^V^T, ^ifiC (6 4 tf^y h) &l5a«8^® I P4 1 a J: o 
y^^llli, ^:$)-^4x. :&M3 2 tf ^y hi:£ffi!l3 2 tf^y f^fiS69lil|5fti 4 
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^^^•t^o ^mm^mm4. 4 h<DmiJit. mm^mi 41 bicA±$ 
m:fji:®s^^fiei!ji&a^^m-2>o mmmmmm4: s b^, Sffafi5i&afn4 2 b®m 

Sfflfifi?j||Sfti4 4 a^c33v^Ti^x.fev;^^<z)^l^$:li^*•r-^>o #ft&e^lSra?ii4 3 
bcoai:^^, ft^^ttlP"^ 4 1 b tcA:dSti<5o ^^fc, a5bfcfev%T, 
#fft&6*ri&S^®ttMic<fc y 4 2 b i:4 3 h <DmmtAnm:^x%^\f\ 

[0 0 3 4] 

04, 05a ^JctJ^as bT'^L:fe«|^(Z)#^$:Je^T{C3^'<S = 
[0 0 3 5] 

Pfi&61>iSrafD4 4 a, 4 2 a, 33 J:tJf4 3 a li, v'Xi^ a J:tJf b 

bC[)7='-^33<fct;:&iRlI3 2 If h (Dt"- ^ ^^^^fi'^mm't ^ ^ UttmmHtjt 
S„ L/*^L, _hgav:^i^lCc}:-5^-^?(DSJE$:fTofe^-^, 02C?)#S||14^ 

[0 0 3 6] 

2 5^C^V^T, v:^^ bfe-5VN«v;^^ b~"i:S^fifi6«Ii&SftlS:tf e)o ZltllC J; U 
, 05a ICfcVNTiBjtfcVX^' b ^fcttb~"fC J:-5SE®^#$:ll§?5S-rSo 
[0 0 3 7] 

s?>{c, x>r ^y^swi 2-eoM®4>iiS®^-^, g^ffi6«Ji&S^a3 2a lcfeV>T, 0 
5a X-M^t=.'Ty(.^3i lZj:^mm.(Dmm^^^-t^. i-J&*5t>, S 2 9(DXtlit 

. :$im(D^:$CAij(Dm^iLmi:>Xijiifj^^o s 2 9®m:dii, ^ffi6«ii&B|jfa3 3 

a iCfcVNT, ^>^^a IC J: U#?;fSJS$4x-&o ZIZIT', ^S"/n «y i57 3 4 a 
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[0 0 3 8] 

2 bf h ttr^^CD^M 3 2 If h ©t^- ^Jf JC^ *J , ^fiSfi^Jl^ajm 3 1 

i5\i^xmU? 3 0®m:^Ji:#^6^iSrafiiS:fT-9 ^iticj: StJ^. vx^'a (fe 
-SV^^ix'X^' a~) J3J:tJfVXi^b (feS V>1±"T;^ b~) iCioT^S^tl, 
^®7^®m<39:&<WA:fj^3S;'5c b;t*^oT, JiM^atJ, #^O^S HCfel-te 

[0 0 3 9] 
[0 0 4 0] 

vy^SWl 1. SWl 2, SWl 3, J3J;tJ^SWl 4 li, SLtSC^J {R 1 i } iCjio 
TM^^fSo >^>r ^y5^SW2 1 , SW2 2, fea;tFSW2 3li, SLiS[^J {R2i) ICJ; 
oT^^-r^o ^X-r^y^«, Rji= 0(Z)i:^Ofi!l®:JMI^S:> Rji =1 

®i:^HW0D:$M!^$:^4'o v^CD^m^no^mn {R l i ) fcj:tJ^ (R 2 
1} :&^n^y ^(Z)Bt#^bfe<i:^J^^#®^3l^:^^c^^l:$1^s^i:S:i^^i:-r 
So M^li, $> ^m^it(DmiMr' lt^m.(D :^ ^ V^SJUl 1. SW12, SW13. 

[0 0 4 1 ] 

SLiSC^J {R 1 i} tn^m^i {R2 i} JC^e^fe^H^A^feofc^^, 

1 i} iiSLIJt^J {R2 i} ^c^i^e>:6^:&^#H#$:^ffc5&v^^LIS[^JS:ffiv^So 
[0 0 4 2] 
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[0 04 3] 

$:MSLr, mi ®m^^J^^^®m:^jS: {Rl j} , 112 ©m^^J^fig^CDffi 
{R2j} i:-r-Sz:i:*^#x.e>tiS» m^^J(^M«5:«)^3^^:R< 2o0m^^J 

$:^J5^$-^, fcf^y hS: {R 1 j } , 1^2 1^-/ h§: {R 2 j ) Hhxm^^ 

[0 0 4 4] 

[0 0 4 5] 

04. 05 a, fc<fctJ^0 5 b^CfcV^T, if V h^(D 1 (Dm. "Tife*? ^ > 

m^^H (a) T'^^t--5o DPA ^m^^tmmiz^t>m^ni](Dmm 
-dt<Dnmiimnmmizj^ a iih(D^^m^^x\>^^7'~^(D^^mm 

j&*f^lc^e>^VNo MAli, '^y.^a i: a~fesv^^ivx15' b i: b~®/N^ 
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[0 0 4 6] 

LfcA^oT, 04, H5a, j:tJ?0 5 b IC^ V>T, H (a) =H (a~) = 
H (b) =H (b~) =11/2=. 1 6(D^^^mt^'t'^:^i^(Dm^ (aT> 

[0 0 4 7] 
[0 0 4 8] 

^^jIc, ®4®des ©J£:A:tee2 eoD^ttic^g-r-So _hSB/N^ >^M«^lc* 

BL>t'TX^'lii®M^i:|^#®aa*^e>, m^tf^mmms 2a 33J;tJf3 2 bJCjS 
V%Tinxe>tlS> E (a ) iiE (a~) ®/N ^ >^^Mi5^^*^^b < VX^^ 5:^ 
^f-Sc -rJ&fc**, H (E (a) ) =H (E (a~) ) ^m^t^^^^^mUR 

[0 04 9] 

VX^a 5:4 tr^y h^oK-Wo:ti:^®#-:^n^y ^(D "Ultr^yh" i&t^(D\f 
y h) CD 1 <Z)fJt = 'v'X^a 5:4 bf>y b^oE^ofei:^®#:/n^y^(D "^4 1:^ 
vh" {^^(Difvh) ® l®t5t=4(D^#$:?®fe-rri:^il*-rSo "T^Si*?*. 
. ±.tB^^$:Tife-rvX^a i3J:t)fvx^ b(D^^$:#^il-r-So _hlH^#^il 
fct-'v'Xi^^itOQMi: LT, (lOOOOOlllllOllOllllOOlOlOOlOOOODg ^(1101101 
0011001010011010110001010)2 ^if*'^^^T'^S, 
[0 0 5 0] 
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[0 0 5 1] 

^Um¥l {R 1 j) i: {R 2 j} *^eW:&^B58$:J#fc:&V^:&^^^, VXi^a 

hiS^n—oy-ry^^m'^-ib^x^. dpa >t>fm^ bT^^-efe-5c 

[0 0 5 2] 

[0 0 5 3] 
[0 0 5 4] 

01 OttDES (DmmM'BO^mXtib^. mi OIC^-TDES ®||^^C^3V^Ttt, ^ 
ilOD^^ft^-ft^^tfelC, J£:A:^aE 1 1 il^aP 1 5 S:— o®iRg{C*i:«?)EP5 3 

fcffiiJtt, -olC^:0-$tl, :fe<l!l3 2tr-; MiJfe:^K«E 5 la \ZKts^t\.. & 
M3 2lf-; 5 1 blCA:^J$tlSo JS^^^gE 5 1 a<Z)ffi:tr4 8 \^ 

V V\%^-m.<r>Ki]0>i^m^ 8 l^^y hXtb^. mi^i^UE 5 1 b©ffi:^j4 8 bf-/ 
hlil|-^c;9A:d®^fiJ4 8 tf ^y S-efeS. A:dC?):&{B!l4 8 «y 
5f0 5 5^C^V^T, fi£:^^K 1 il^ffiKH^a^RJ^^^ffctl, SII5 4tcai:^j$tl<5o 
S^5 4 tt^-y;i/#MlcJ: y>i^fi;5-rsffi:dS:E p 5 3icai:^J-rSo e p 5 3 {c 

fev^T, Ai]\tmntf^nt:>n. mmmwimm^ sizmj^^n^o mmm^mm^ 

6^CfeV^T, J£:A:isSE 5 1 b(Z)m:^J'efeS&«!l4 8tf^y hi:, EP5 3(Offi:^7 
®#fa6^|&S5fti*^tTt>tl, ??C^<DA*®:&fi!l4 8 If y Mc:^So JilBll 1 ©©^Q. 
a$:l|l e^^T'^y^g-To Hi 6S(Z)ffi:^3{Ci3VAT, *ffi!l4 8 if-/ 
fiE"^5 2 alCA:*7$tl, £M4 8 If-/ htt$iJSi?J^ME~l5 2 bCA:^J$tl. ^ 
n^tKOmijS 2 If ^y Mift^^Sl P~^5 9 IZAiJ-^n. 6 4 fcf^y h®»ir#:5C 

6 0;b^m:^j$tlSo 
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[0 0 5 5] 
[0 0 5 6] 

mi ilcfev>T, E (a) /E (a~) 3 ic:g^ Life, ^fi&6<;i&aifaic«J;SX 

>( ^^^SW2 3(D'7P.^<DMX:^^^'^o f«:t)t>, E (a) /E (a~) ItE 
(a) =bb<l±E (a~") = 
[0 0 5 7] 

aiitt, mi oi^^LtciDE s<DmmzMLr%. 04. S5a, is^xj^m 

[0 0 5 8] 

iimiz^ME 6 1 alCA:^J$tl> :feM3 2 if-/ MiJ^sAcisgE 6 l blCAiJ^tl 
So J£:^KME 6 1 ac!)m:d4 8 tr^v Mi^^fiS^riSrSfne 4 tcjsvAT, v:^,^e 

(a) /e (a~) t^m^mmmmjtyti. mmmwimme ^izmti^^n^. 
#fi66^i&sfQ6 5ic^v>T, ^ffae^jt^aj^e 4 ©miJttvxi^E (b) /e (b 

[0 0 5 9] 

fi£:*:KfiE 6 1 b(Z)ai;^j4 8 tf y httg^^fi6<;|&S^tI6 9 ^C^V^T, y^X^E ( 
b) /E (b"~) i:ilpfae«Ji&a5m5&^fT^3tl, l|l©(Z)A:^J(5!):^fi!l4 8 tf^y hJC3& 

So 

[0 0 6 0] 

A:i!j(Z)*ffi!l4 8 If-/ Mi, ^ffi61j|&a3ftI6 6 1CJ3V>T, VX^E (a) /E ( 
a") ^fffl6«JilS?n*^^*3tl, llk&.(DAiJ(D^m4: 8\f^y hiZt£^. K±<0:^ 
ilf4 8 If Mi, f^fa6«rl&Sftl6 7 ICJ3V%T, x'X^E (b) /E (b~) 
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IZlHij^n^o S * 6 2®#jttCoVNTli^3^-^S„ S S * 6 2(Z)m:*Jld:E P 6 

3 tcj; y^g^'^fffcti, ^mfi^JiSrSfa? oicffiij^tiSc 

[0 0 6 1] 
[0 0 6 2] 

01 2ltmi 1 lC^U;tS " 6 2CD||j^$:^i-0Tfe-5o 
[0 0 6 3] 

012 ^C^V^T, a = E (a) , a~= E (a~) i:lM'to S " 6 2<DAt! 

, V>?.iJ^ P"^E"1 (a) fe-5V^ttv::^^ P"^E"^ (a~) t^ffiS^rl&aifn^'^ff 
tV, S * 6 2<DmiJhltjli^„ 
[0 0 6 4] 

•r^t)-^, 0l2(D7 4li, 2t:|g^lcfev^Tli04 tc:utbfc::^>r -y^SWl 2 
[0 0 6 5] 



2 7 



miE#¥ 1 1 - 3057513 



10—233921 



[0 0 6 6] 
013 ttDES <D^M^B(D%l](Dm'V&^o 
[0 0 6 7] 

01 3ic3t-tDEs ©ll^^cfev^T^i, mm(Dmm^t(Dr:imz^ m±mm 1 1 

il«SP 1 5 S:— D(0SglC*i:«)EP8 3 i:bT«l!aL/TV>So A^S^fe^lJC 
8 8 ?:OTSgIP8 7^c^v^TKaS:^fo:tffi:^;«. ^•olc^:^$ti, :&{W3 2 
tf^y htt^aP~^8 la fCA:^JStl, 5£fi!l3 Zl^^y h«^gP"^8 1 btCA*$ 
tlSo ^fiP"^8 1 ei<DmiJS 2 tf h ^® A:^J(Z)*ffi!l 3 2 If hT'^S 

o ^SP~^8 1 bCDm;d3 2 tf^y Milg— ^®A:d®:fe«!l3 2 If-/ hT'^So A 

:*;®:&{i!i3 2 tf »y p 8 3 Kxio^th. miz^m^nt>tit^u^i)mmmm 

ffnt>n. sms Aizmij^n^r. sms4:itv^~':f;]^mmiz^ijMm-t^mi3 
^w^mmmm^s eizmij-t^^. mum^mma 6^cfev^T, m^^mmiE sib 

(3DA:^J©*fi!l3 2 lf>y hlC^^o ±Mm I WLO^^M^'m 1 G^^Ti^yig^. 
[0 0 6 8] 

Hi 6S(Z)m:^J^Cfe^^T, :6ffi!l3 2 if >y Mi^gP S 2 a{CA:^;Stl, ^fiff 3 
2 If ^y htt^gP 8 2 h \ZK±-^n. ^tl^n®m*3 2 If ^y h««^^g I P 
~^8 9 lCA:dStl, 6 4 If ^y h(DBt-^:S:9 0:«)^m:^J$tl^o rcDcfce)^^?^iSDE 
S {C2|c^^SS:Mfflb, DPA $:R&ihi-S^^S:Jei^TlCa^-to 
[0 0 6 9] 

ai 4 itHl 3-e^L:feDE S(D^fili^?^®MJc>it're. lUSJ^ffi 
[0 0 7 0] 

^14^CJ3V^T, P"^ (a) /P"^ (a~) li03JC5tL/fe. ffHSe^rliS^lC 
i:'S>5>-r ^y^SW2 3(DVX^<Z)SD^75^$r^-rc "T^*)**, P"^ (a) /P~^ ( 
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a~) itP~^ (a) =bb<ttP"^ (a~) IC J: ^ ^ Sr^fo 
[0 0 7 1] 

014tt, 01 3T'^L:tDE S^H^lcMLTtj, 04, 05 a, iS^X^m 
[0 0 7 2] 

tt«BP"^9 la lCA:d$tl, ^fiffS 2lf^y hli^gP'^Q 1 blCA:d$tlSo 
^gP"^9 1 a(Z)m±3 2 \f-y h ttif^lfifi^igrS^a 9 4 ^C^3V^T. 

p~i (a) /p"^ (a~) ^mmmmmnGi)-nt>ti. mmmmmm^ ^izmi]^ 

/P"^ (b~) i:^flfie<fi&Slfn*^fft)n, lll^(DA:^7<Z):&«!f3 2l^>y hic>&s 
o ^SP~^9 1 a<Z)m:^j3 2 If Mi#ffi6?Fiirilfn9 4 ICfeVNT, ^;^;^P"^ ( 

b) /p"^ (b~) t.mi&mmmnof^nt:>n. mim.(DXij(Di^ms zif^y hK 

[0 0 7 3] 

A;fj®:&M3 2 If hti, #fifi6<r^S5fn 9 6 {C33 vnt, v;?.^p"^ (a) /P 

(a~) iimifkmmmmt)^nt>ti. rkm(DAi3<D&m3 2\£v hiztjt^. xii 

(D^m^ 2.\£v ^fffie^l^afII9 7 ^C^V^T, VX^^P"^ (b) /P"^ (b 

~) hm^i^^Mmm'it>n. EP9 3icffi:d$4x€>„ EP9 3^cfev^Tffi:^te 
gS:^?ofejg^®4 8 tf^y hai:di±, S^fifie«iiSraifti 9 8 Jem ;tr$ti, Wk:k^Ki 

}LmmmmMmm=jt>ti. s 9 2jcm*$*is„ s 9 2®#it^cov^T^*^ 

M-rSo s " 9 2(Z)m:^Jli> ^fi&6?fl&Sfn 1 o otcm^Sti, A;d^-^®feM 
3 2hf^yhi:, ^fa6?Ji&aftI*^^f*5ti, r;>C^®Ai7®:&fi!l3 2 If ^y Ji 
iBI|l^©«l.il$:l|l 6^tT'i^yjgi-o 
[0 0 7 4] 

, :&fi!l3 2 If ^y hC«^ffi6«HIS^9 5, gffl66«H&afri 9 4 0: ^Jf^g P $:^?V^ 
, £0 3 2lf ^y hlCttgfftBe«H^S?n9 5 33J:tJf^ePS:ffVN, ^^^^n<Dm:^J3 
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[0 0 7 5] 

mi 5itmi Aiz^ht^s " 9 2(7)^jt$:^-r0'e^So 

[0 0 7 6] 

01 SlCfcVNT, a = P~^ (a) . a~=P"^ (a~) Hm-t. 
[0 0 7 7] 

t.mmmwim^tf^^yt>n. i o 2 izxti^ti^a 

[0 0 7 8] 

s^i 0 2(Z)m:^jtt, ffftee^n^aftii 0 3 ^cfev^T, vx^p~^e"^ («) ^ 
sv>ttvx^ p"^E"^ (a"~) timmmt^m^i)^nt>ti. s " 9 2©m:trh;&^ 

„ -rJ&t)-^, 015®lO4li, :^^i:^^^CJ3V^T^i04 {C:gtLife:^-r ^y^^SWl 
2fcj;t)fX^^y5^SWl 1 ^-^tf. 3 4 a i: 3 4 b iCji^fJCfr-^So iti^L, 104 

>5.^ic j;S^-^coUE?:^f^oT^r^T=fo, S^ll 0 2 ©Am:^^ilJg$^^TV^^ 
[0 0 7 9] 

- :f ;i/ s H m S $ ti s o 

[0 0 8 0] 

ri5<:ic, 016, 017, ^«fctK01 8 5:Mv^T*|§^S:itX>^i^^^-;l/SlS^cii 
m b -HigJ^ffi 5: -r S „ 

[0 0 8 1] 
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c~^mMi^. K^m^^nr=.2mm.w^m^^x ciz^-oxmrnhtzim^ 
cfcoT^o-su, ^:icizMvxmm2m^mizj:^xi^m-^-^^tmz. ^®2]^ 

iz^ yi^^-rSo 2]S^Imi:bTS^fl&65l§rafD$:fflv^SBt#^^®Mi:bTDES 

[0 0 8 2] 
K c = K (+) c 
K c ~= K (+) c ~ 

[0 0 8 3] 

c jb^ tlfcl6MOlt«ia#K c i (i = l, -16) Kc~tf'^ 

j£;^$tifcitiiK c~i (i = i, -16) -efeb^D-ro Kci)^hmiz^nr=. 

i (i = l, -16) UmL. K i iiK c i ®S^ft661li&aifn$: c i i: K i 2l 
Kc i (Z)#^fi6«;i&a5fO$: c~i i: f-So -T^t)-^ c i = K i (+)Kci 
c~i = K i (+) K c~i 

DES ^cfev^T^^£:^^K i iiffi:^^ME©s[^ici^^y hm(Dmi&^mm^mn 

lzj^^X:^y±-Plz^m-^'^^n^o >^^mizi5^^xi,t. K i (Z)f^*)»JlcK c 
i ^fcliK c"~i K c i ^r^ffiS-Brfe^-^tcl^K c i $:#M$-ti: 

fe^tc, c i $:f^fe«rllllfrilc<J:oTf^M$-e:T^c?)j^#$:^»;ig5^, Kc~i 
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-a-tfi 5 3 6 If ^^?>A^D^?)fflSi-'5z:^:^c:&So I 
Citj-\^lZ:^^m^mmhr^m^. 6f?:&<i:=fo:*-K#H^T'^v>0-e, ci, 

RAM ^EEPROMlCjt^ROM (Dffi^^±/^$V^„ t^^oT 1 5 3 6tf^y h®VX^^S:ROM 
ICfBlt^-frSZltttRAM ^EEPR0M{C|H'li$-^-5®JCit'<L S I ^ »y ^M^OD^M 

[0 0 84] 

01 6 1CDES ®^::^^re^'3.-;v$:^fo 
[0 0 8 5] 

Htfi(PC-l) 111^ (PC- 2) 1 1 3 tttf^y hODM^h^g&^i?^-^*) 
-&feMfS[i?feU. IB-^ROTl 1 2li3limS/>' h?aic$r^"ro ^g|S*^P>A:t^S4^ 
fee 4 If »y h©iiK 1 1 5ii (PC- 1) 111 JCJ;*;, ^(DP^8\^y h*^^T 
e>tl> 2 8 If h®2o®lf >y h^j7b^MIlI^>:7 h 1 1 2 lC?t$4xS„ MIlI^>7h 
$tlfe-^tf-5 6lf h(Z)7^-^5?ttPC- 2^^1 1 3lCA;dStl, *£A^4 8lf>y 
h3b^m:^J$tiSo 0T'«l^^^®*£:^^®*im:^jLTVNSA'J. MllIt/>'hhPC 

-2$:i^yM-rri:Ci:oT2, 3 1 6m®Jfe:^^S:^figt-<5o 

[0 0 8 6] 

o 

[0 0 8 7] 
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[0 0 8 8] 

01 8li-TX^<3D^#$:^ltfc*£:^^S:#^t^> KKi5C^C^3V^T^ y^-PK 
[0 0 8 9] 

i $:#ffl$-frS®i:*ofc<IUD'efey, J£:A:^SE 1 3 i(?)m:t;4 Sbf^y hic 

, #ffi6?ji&a5^i 3 2ic^v>Tj£:^iiKc i ^fcttKc""i hmom^m 

® ^l-t T V% S ©T' r ® ^ * S lltC A:^J $ -Br-S iliE L V^Ht#^^^|;bt-e ^ < 
MT'feSo =R^e?J{ClivX^(Z)^#;b^c i (Dm^. c i $:^fi&6!riia^ 1 3 3 ^C 

[0 0 9 0] 

L/V^„ -(aL c i itc^m:^^iy=t--J\yizmi^r=.M^X*:^^)±X<Dm(^ c 
[0 0 9 1 ] 

S ^IC^a^f Sil^®3S®-as*;feli^S15S:dl«L/T«fig$tl-5««;Hir 
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[0 0 9 2] 
[HI] 

DES rjVziVXM.<D±i;^m^i:^-tmc 
[02] 

DES cz)ag8i5t<?)«;!^%5ti-S„ 
[03] 

DE S®MI&^lC«e-^ S^©|^^®-M$:^-r0o 
[04] 

[05] 

[0 6] 

fig^^g E S: at 0c 

[07] 
^eP®^S:at1-0o 

[08] 

1^ a A:tf7b^ (000000. 000001, -111111) 

izMj^-t^m^mt^ntc s i «)m:d$:^-^0o 

[09] 
[01 0] 

DES r)^y^v xAo-m^ma^mm^m-rmo 
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[01 1] 
[012] 
[013] 

DEs r)vziv x2>.(Dm(D—mmm<Dm^^^-tmo 

[014] 

01 3®=P^^c^v^T, 2fi:^^lcj:S^MI!tlcvx^^$:An;^fc«^$:^-r0o 
[015] 

0 1 4 ® s " (Dm^^^-tm. 

[016] 
[017] 

2{s:^ re C J: S - tc X ^ iDx. S 0O 

[018] 

2j:^roic J; S agSi^ icii;^ i^^^ ~ ;i/^'einx. v:^ ^ $:iD^ §«feg 0 

2-iix>^s;:i-;i/BP 

3 -^s: 

4 -^sjKi^e I p 

8 

1 2 -Ji:^^ 

1 3 -mnmmmm 
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1 4-Sll 
1 

1 6 -mi&i^WiMm 

1 7 "-immm 

24, 25, 27, 31, 32a, 32b, 33a, 3 3 b — ^ft&ft^ligrSfD 
2 

2 9"-S|§ 

SWll, SWl 2, SW13, SW21, SW22, S W2 3 -X-r ^ 

3 4 a, 3 4b —^M 
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